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FIG. 6
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FIG. 9
PARTICULAR POINT| X-COORDINATE Y-COORDINATE
A 18000000 13000000
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D 17992120 17992100
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C —-8000 —-8000
D 100 70
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FIG. 11
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FIG. 13A

[SAMPLE 1] 36% COMPRESSED
ORIGINAL DATA 1

BINARY SIZE SPATTAL DATA (WKT)

159 byles | LINESTRING(45701760 14952000,45700864 14953024,
45698944 14900008, 45698368 149500684, 45697472 14956416,
40696640 14957312 45694976 14958592, 45694016 14959040,
45692480 14959296 , 45691392 14959040, 45690688 14958016,
45690304 14956352 45690752 14955008 ,45691264 14953536,
45692032 14952000)

BINARY SIZE SPATIAL DATA (WKT)

102 bytes | LINESTRING(45701760 14952000,-896 1024,-1920 1984,
-576 576,-896 832,-832 896,-1664 1280 ,-060 448,

-1536 256,-1088 -256,-704 -1024,-384 -1664,448 -1344,
512 -1472,768 -1536)
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FIG. 13B

: 39% COMPRESSED

US 9,172,396 B1

BINARY SIZE

SPATTAL DATA (WKT)

269 bytes

BINARY SIZE

LINESTRING(45216000 14604224 ,45215616 14606848,

45209216
45196864
45188416
45180032
40177600
45169728
45164544
45154368

14607616, 45202496 14607488
14607360,45194752 14609984
14613248 ,45187456 14614976
14622976,45178624 14623936
14625024, 45176064 14626560
14629376 ,45166656 14630784
14632128 45161408 14633344
14637888,45151040 14640000

SPATTAL DATA (WKT)

, 451968592
,45194304
, 45185024
45178560
40171264
45166400
40157504
, 45148480

14607424,
14610560,
14619456,
14624000,
14628224,
14630912,
14635840,
14641664)

166 bytes

LINESTRING(45216000 14604224, 384 2624,-6400 768,
~6720 —128,-3904 —64,-1728 ~64,-2112 2624 ,-448 576,
5888 2688,-960 1728,-2432 4480,-4992 3520, 1408 960,
64 64,-960 1024,-1536 1536,-4800 1664,-1536 1152,
~3072 1408,-256 128,-1856 1216,-3136 1216,-3904 2496,

-3136 2048,-3328 2112,-2560 1664)
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FIG. 13C

[SAMPLE 3] : 34% COMPRESSED

BINARY SIZE SPATTAL DATA (WKT)

269 byles |LINESTRING(45981632 14568000, 45982272 14564992,

45982720 14562944, 45980928 14558912,45979136 14555008,
45979328 14550016, 45979328 14549504, 45985664 14548864,
45988096 14550016,45990016 14550912,45990400 14551104,
45993216 14552128,46002368 145556520,46010112 14557056,
46012480 14558720,46021376 14564992 ,46025600 14563000)

166 bytes [LINESTRING(45981632 14568000,640 -3008,418 —2018,
-1792 -4032,-1792 -3904,192 -4992,0 -512,6336 -640,
2432 11562,1920 396,384 192,2316 1024,9152 3392,
7744 1536,2368 1664,8896 6272,4224 3008)
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1
APPARATUS AND METHOD OF
COMPRESSING SPATIAL DATA AND
APPARATUS AND METHOD OF RESTORING
COMPRESSED SPATIAL DATA

TECHNICAL FIELD

The present invention relates to an apparatus and method of
compressing spatial data and an apparatus and method of
restoring compressed spatial data, and more particularly, to
an apparatus and method of compressing spatial data,
whereby the size of spatial data used as position information
by applying several algorithms, and an apparatus and method
of restoring compressed spatial data.

BACKGROUND ART

Spatial data is data that represents coordinates of a particu-
lar position of a map. The spatial data is generally established
as a database and is used for various services.

However, the spatial data includes complicated coordi-
nates indicated on the map and thus has a very large capacity
compared to general relation type data.

A system that analyzes and processed spatial data and uses
the spatial data in a topography-related field, such as traffic or
communication is referred to as a geographic information
system (GIS). Various services provided by the GIS are
referred to as GIS services. Due to the above-described char-
acteristics of the spatial data, there are many limitations in
providing the GIS services in an environment in which
resources are limited.

For example, when the GIS operates in the environment in
which resources are limited, the whole spatial data cannot be
used an should be partially used.

In this way, as a problem occurs in processing large-capac-
ity spatial data, contents of the GIS services should be sim-
plified. This causes lowering of the quality ofthe GIS services
to be provided to customers.

In particular, since the consumption rate of resources is too
large to process the large-capacity spatial data in a mobile
terminal in which a computing resource environment is inad-
equate, various GIS services cannot be properly handled, and
there are many limitations in configuring the GIS services.

DETAILED DESCRIPTION OF THE INVENTION

Technical Problem

The present invention provides an apparatus and method of
compressing spatial data, whereby the spatial data is com-
pressed by reducing the size of the spatial data, and an appa-
ratus and method of restoring compressed spatial data,
whereby the compressed spatial data is restored to its original
size, i.e., decompressed, so that the compressed spatial data
can be used.

Technical Solution

According to an aspect of the present invention, there is
provided a method of compressing spatial data including: (a)
determining the size of actual data of the spatial data stored in
aunit storage space having a predetermined size; (b) selecting
the size of a compression storage space in which the spatial
data is to be compressed and to be stored, in consideration of
the determined size of the actual data of the spatial data; (c)
generating flag information considering the size of the actual
data of the spatial data; and (d) storing the generated flag
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information in a predetermined region of the compression
storage space having the selected size and storing the actual
data of the spatial data in the other regions of the compression
storage space.

According to another aspect of the present invention, there
is provided a method of restoring compressed spatial data
including: (a) determining a position of a compression stor-
age space in which flag information is stored; (b) determining
the size of a data storage region of the compression storage
space allocated to the spatial data by reading the flag infor-
mation in the position determined in (a); and (c) restoring the
spatial data by reading data having the size of the data storage
region determined in (b) and by storing the read data in a unit
storage space having a predetermined size.

According to another aspect of the present invention, there
is provided a apparatus for compressing spatial data includ-
ing: a determination unit determining the size of actual data of
the spatial data stored in a unit storage space having a prede-
termined size; a flag generation unit generating flag informa-
tion considering the size of the actual data of the spatial data
determined by the determination unit; a size selection unit
selecting the size of a compression storage space in which the
spatial data is to be compressed and to be stored, in consid-
eration of the determined size of the actual data of the spatial
data; and a compression storing unit storing the generated flag
information in a predetermined region of the compression
storage space having the selected size and storing the actual
data of the spatial data in the other regions of the compression
storage space.

According to another aspect of the present invention, there
is provided an apparatus for restoring compressed spatial data
including: a flag determination unit determining a position of
a compression storage space in which flag information is
stored; a size determination unit determining the size ofa data
storage region of the compression storage space allocated to
the spatial data by reading the flag information in the position
determined by the flag determination unit; and a data restor-
ing unit restoring the spatial data by reading data having the
size of the data storage region determined by the size deter-
mination unit and by storing the read data in a unit storage
space having a predetermined size.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a functional block diagram of an apparatus for
compressing spatial data according to an embodiment of the
present invention;

FIG. 2 illustrates an example of particular points A, B, C
and D and actual coordinates of each of the particular points
A, B, C and D for explaining an embodiment of the present
invention;

FIG. 3 illustrates an example in which each particular point
of FIG. 2 is changed according to relative coordinates;

FIG. 4 illustrates examples of a structure in which
linestring type data represented by relative coordinates is
stored;

FIG. 5 illustrates an example in which data is changed
through a compression procedure using flag;

FIG. 6 is a functional block diagram of an apparatus for
compressing spatial data according to an embodiment of the
present invention;

FIG. 7 illustrates a procedure in which data is restored;

FIG. 8 is a control flowchart of the apparatus for compress-
ing spatial data illustrated in FIG. 1;

FIG. 9 illustrates a procedure in which coordinates of a
particular point are converted through relative coordinate
conversion;
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FIG. 10 illustrates a state in which data is compressed
through a compression procedure using flag;

FIG. 11 is a control flowchart of an apparatus for restoring
compressed spatial data according to an embodiment of the
present invention;

FIG. 12 is an image of a map including a plurality of
elements; and

FIGS. 13A through 13C show the result of compressing
coordinate data of each of the plurality of elements of FIG. 12.

MODE OF THE INVENTION

The present invention will now be described more fully
with reference to the accompanying drawings, in which
exemplary embodiments of the invention are shown.

An apparatus for compressing spatial data according to an
embodiment of the present invention includes a reference
selection unit 110, a data changing unit 120, a fixed-size
storing unit 130, a determination unit 140, a flag generation
unit 150, a size selection unit 160, and a compression storing
unit 170, as illustrated in FIG. 1.

The reference selection unit 110 performs a function of
selecting one spatial data from a plurality of spatial data
aligned as reference data.

Here, the spatial data means data required to provide geo-
graphic information system (GIS) services and in particular,
may be coordinate data that designates a position of a par-
ticular point in a space.

Hereinafter, an example in which each spatial data is coor-
dinate data of each particular point, will be described.

A plurality of coordinate data may be aligned in a prede-
termined order, for example, in an input order or according to
a degree of being adjacent. That is, alignment of the plurality
of coordinate data means does not necessarily mean that the
plurality of coordinate data are configured in an ascending or
descending order according to a reference but may mean that
the plurality of coordinate data are configured in a series of
data-input order.

FIG. 2 illustrates particular points A, B, C and D and
coordinate data of each of the particular points A, B, C and D.
Inthis case, the order of alignment may be A, B, C,and D, and
the reference selection unit 110 may select a position coordi-
nate of a point A among them as reference data.

The data changing unit 120 performs a function of chang-
ing spatial data of the next order, i.e., position coordinates, in
consideration of a relative position between the reference data
selected by the reference selection unit 110 and spatial data of
the next order.

For example, the data changing unit 120 calculates relative
position coordinates of a point B based on the point A using
position coordinates of the point A and position coordinates
of the point B and changes the calculated relative position
coordinates into the position coordinates of the point B.

The fixed-size storing unit 130 performs a function of
storing the spatial data changed by the data changing unit 120
in a unit storage space having a predetermined size.

For example, the fixed-size storing unit 130 may store each
position coordinates, i.e., X and Y coordinates, in a unit
storage space of 4byte. In this case, a total 8byte storage space
is required to represent position coordinates of one particular
point.

The above-described procedure may also be repeatedly
performed.

That is, the reference selection unit 110 reselects the ref-
erence data sequentially, and the data changing unit 120 and
the fixed-size storing unit 130 are repeatedly performed
whenever the reference data is reselected.
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For example, the reference selection unit 110 may reselect
the position coordinates of the point B as the reference data.
In this case, the data changing unit 120 calculates relative
position coordinates of a point C based on the point B using
position coordinates of the point B and the point C and
changes the calculated relative position coordinates as the
position coordinates of the point C.

Simultaneously, when the reference selection unit 110
selects the position coordinates of the point C as the reference
data, the data changing unit 120 may calculate relative posi-
tion coordinates of a point D based on the point C using
position coordinates of the point C and the point D and may
change the calculated relative position coordinates into the
position coordinates of the point D.

An example in which the position coordinates of the points
B, C and D have been changed through this procedure, is
shown in FIG. 3. Here, first point-A data in which no data is
changed, is referred to as first reference data.

When a plurality of position coordinates are applied, it is
clear that the size of relative position coordinates is smaller
than the size of absolute position coordinates. Thus, it is clear
than the entire size of the position coordinates is reduced
through this procedure.

FIG. 4 illustrates examples of a structure in which
linestring type data represented by relative coordinates is
stored.

Referring to (a) of FIG. 4, information regarding the size of
a storage space in which data of other points except for first
reference data are stored, is stored in a field ‘code’ of a first
byte. In (a) of FIG. 4, information of 4byte is stored, and in (b)
of FIG. 4, information of 2byte is stored, and in (¢) of FIG. 4,
information of 1byte is stored.

That is, the size of a unit storage space in which changed
data is stored, is 4 byte in (a) of FIG. 4, 2 byte in (b) of FIG.
4 and 1byte in (c) of FIG. 4.

In FIG. 4, the first reference data has the size of 4byte.

InFIG. 4, the number of particular points is stored in a field
‘PointCount’.

In the above-described example, reference data is selected
in the order of A, B and C. However, reference data may be
selected in the order of C, B and A.

The determination unit 140 performs a function of deter-
mining the size of spatial data stored in the unit storage space
having a predetermined size, i.e., actual data of coordinate
data.

For example, even if the size of the unit storage space in
which coordinate data is stored, is 4byte, an integer value of
the actually-stored coordinate data may be equal to or less
than 2byte. The determination unit 140 performs a function of
determining the size of the actual data of the coordinate data
stored in the unit storage space in this way.

The flag generation unit 150 performs a function of gener-
ating flag information considering the size of the actual data
of the coordinate data determined by the determination unit
140.

Here, the flag generation unit 150 may generate flag infor-
mation using 2bit, for example. For example, when the size of
the coordinate data is equal to or less than 6bit, flag informa-
tion of a binary number ‘00’ may be generated, and when the
size of the coordinate data is greater than 6bit and equal to or
less than 14bit, flag information of a binary number ‘01’ may
be generated, and when the size of the coordinate data is
greater than 14bit and equal to or less than 30bit, flag infor-
mation of a binary number ‘11’ may be generated.

The size selection unit 160 performs a function of selecting
the size of a compression storage space in which coordinate
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data is compressed and stored in consideration of the size of
the actual data of the coordinate data.

For example, when the size of the coordinate data is equal
to or less than 6bit, the size selection unit 160 may select the
size of the compression storage space of 1byte, and when the
size of the coordinate data is greater than 6bit and equal to or
less than 14bit, the size selection unit 160 may select the size
of'the compression storage space of 2byte, and when the size
of'the coordinate data is greater than 14bit and equal to or less
than 30bit, the size selection unit 160 may select the size of
the compression storage space of 4byte.

The compression storing unit 170 performs a function of
storing the flag information generated by the flag generation
unit 150 in a predetermined region of the compression storage
space having the size selected by the size selection unit 160
and of storing the actual data of the coordinate data in the
other regions, i.e., the other regions after the flag information
is stored) of the compression storage space.

For example, if it is assumed that coordinate data 28,7850
and 510000000 are stored in the storage space of 4byte, since
first data ‘28’ is a value that is equal to or less than 6bit, the
coordinate data 28 is stored in a compression storage space of
1byte together with flag information ‘00’, and since second
data 7850’ is a value that is greater than 6bit and less than
14bit, the coordinate data 7850 is stored in a compression
storage space of 2byte together with flag information ‘01°,
and since third data ‘510000000’ is a value that is greater than
14bit and less than 30bit, the coordinate data 510000000 is
stored in a compression storage space of 4byte together with
flag information ‘11°.

That is, the entire size of the compression storage space
may correspond to a size obtained by adding the size of a flag
storage region and the size of a data storage region. The size
of'the flag storage region may correspond to 2bit, and the size
of the data storage region may correspond to 6bit, 14bit and
30bit according to data in the above-described example.
Thus, the entire size of the compression storage space may be
1byte, 2byte or 4byte.

FIG. 5 shows the result obtained by performing the above-
described conversion procedure.

That is, (a), (c) and (e) of FIG. 5 show a state in which
coordinate data is stored in the storage space of 4byte. A state
in which coordinate data is stored in a compression storage
space having different sizes according to the sizes of the
stored coordinate data, is shown in (b), (d) and (f) of FIG. 5.

As illustrated in (b), (d) and (f) of FIG. 5, the flag informa-
tion may be stored in a first region having a predetermined
size (the size of 2bit in FIG. 5) of the compression storage
space.

Hereinafter, an apparatus for restoring compressed coordi-
nate data through the above-described procedure will be
described.

As illustrated in FIG. 6, an apparatus for restoring com-
pressed spatial data, i.e., coordinate data, may include a flag
determination unit 210, a size determination unit 220, a data
restoring unit 230, a reference selection unit 240 and a data
changing unit 250.

The flag determination unit 210 performs a function of
determining a position in which flag information is stored in
a compression storage space.

For example, the flag determination unit 210 performs a
function of determining first 2bit as the position in which the
flag information is stored in the compression storage space
illustrated in (b), (d) or (f) of FIG. 5. The flag information may
not need to be stored in an upper bit of the compression
storage space but may be stored in a lower bit of the compres-

10

15

20

25

30

35

40

45

50

55

60

65

6

sion storage space. Preferably, the flag information may be
stored in an upper bit having a predetermined size of the
compression storage space.

The size determination unit 220 performs a function of
determining the size of the data storage region of the com-
pression storage space allocated to the spatial data by reading
the flag information in the position determined by the flag
determination unit 210.

For example, since in (b) of FIG. 5, the flag information is
‘00’, the size determination unit 220 may determine the size
of'the data storage region as 6bit, and since in (d) of FIG. 5, the
flag information is ‘01°, the size determination unit 220 may
determine the size of the data storage region as 14bit, and
since, in (f) of FIG. 5, the flag information is ‘11’ the size
determination unit 220 may determine the size of the data
storage region as 30bit.

The data restoring unit 230 performs a function of restoring
the spatial data, i.e., the coordinate data, by reading data
having the size of the data storage region determined by the
size determination unit 220. In this case, restoring the coor-
dinate data may mean reading data having the size of the data
storage region and storing the data in a unit storage space
having a predetermined size.

Here, if it is assumed that the size of the unit storage space
is 4byte, restoring the coordinate data means converting data
from (b) of FIG. 5 to (a) of FIG. 5, converting data from (d) of
FIG. 5 to (¢) of FIG. 5 and converting data from (f) of FIG. 5
to (e) of FIG. 5.

If it is assumed that (b) of FIG. 5, (d) of FIG. 5 and (f) of
FIG. 5 are a series of aligned data, the series of aligned data
may be shown in (a) of FIG. 7. Each coordinate data may be
sequentially stored in a unit storage space comprised of 4byte,
as illustrated in (b) of FIG. 7, through the above-described
conversion procedure.

The reference selection unit 240 performs a function of
selecting reference data from a plurality of aligned spatial
data, and the data changing unit 250 performs a function of
changing the spatial data of the next order based on a value
obtained by adding the reference data selected by the refer-
ence selection unit 240 and the spatial data of the next order.

For example, when a plurality of coordinate data are
present, as illustrated in FIG. 3, the reference selection unit
240 selects first data of a point A as the reference data, and the
data changing unit 250 sets a value obtained by adding coor-
dinate data of the point A and coordinate data of the point B as
new coordinate data of the point B.

In this case, the changed coordinate data of the point B may
be selected as another reference data, and the selected coor-
dinate data of the point B may be basic data for calculating
new coordinate data of the point C.

Hereinafter, an operation of controlling the apparatus for
compressing the spatial data illustrated in FIG. 1 will be
described with reference to FIG. 8. In describing the present
embodiment, it is assumed that, when the coordinate data
aligned in the order of (a) of FIG. 9 is referred to, X-coordi-
nates and Y-coordinates of (a) of FIG. 9 are stored in a 4byte
storage space. Thus, 32byte is required to store all coordinates
of'the points A, B, C and D.

First, the apparatus for compressing the spatial data selects
one from the plurality of coordinate data aligned in (a) of FIG.
9 is selected as reference data (Operation S1), and first data of
the point A is selected as the reference data.

Next, the apparatus for compressing the spatial data
changes coordinate data of the point B in consideration of a
relative position between the coordinate data of the point A
and the coordinate data of the point B of the next order
(Operation S3) and temporarily stores the changed coordinate
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data in a unit storage space having a predetermined size
(Operation S5). In the present embodiment, it is assumed that
the unit storage space is 4byte.

This procedure may be repeatedly performed. For
example, the apparatus for compressing the spatial data may
select a point B before change as the reference data, may
change the coordinate data of the point C of the next order,
may select a point C before change as the reference data and
then may change the coordinate data of the point D of the next
order.

The result of changing each coordinate data is shown in (b)
of FIG. 9.

Comparing (a) of FIG. 9 with (b) of FIG. 9, the sizes of
numbers used as coordinates of the points B, C and D are
remarkably reduced.

In this state, the apparatus for compressing the spatial data
determines the size of actual data of the coordinate data stored
in (b) of FIG. 9 (Operation S7) and selects the size of the
compression storage space in which the coordinate data is to
be compressed and stored, in consideration of the determined
size of the actual data of the coordinate data (Operation S9).

For example, in order to store the X-coordinates and the
Y-coordinates of the point A, the apparatus for compressing
the spatial data selects the size of the compression storage
space of 4byte, selects 1byte in the point B and selects 2byte
in the point D.

The apparatus for compressing the spatial data generates
flag information considering the size of the actual data of the
coordinate data of each of the points A, B, C and D (Operation
S11). For example, in case of the point A in which the com-
pression storage space of 4byte is required, flag information
of'a binary number ‘11 is generated, and in case of the point
B in which the compression storage space of lbyte is
required, flag information of a binary number ‘00’ is gener-
ated, and in case of the points C and D in which the compres-
sion storage space of 2byte is required, flag information of a
binary number ‘01’ is generated.

Subsequently, the apparatus for compressing the spatial
data stores the generated flag information in a predetermined
region of the compression storage space having a previously-
selected size and stores actual data of the spatial data in the
other regions of the compression storage space (Operation
S13).

For example, in case of the point A, the apparatus for
compressing the spatial data stores actual data 18000000’ in
the compression storage space of 4byte together with flag
information of ‘11°, and in case of the point B, the apparatus
for compressing the spatial data stores actual data ‘20’ in the
compression storage space of 1byte together with the flag
information of ‘00’ and in case of the point C, the apparatus
for compressing the spatial data stores actual data ‘=8000” in
the compression storage space of 2byte together with flag
information ‘01°, and in case of the point D, the apparatus for
compressing the spatial data stores actual data ‘100’ in the
compression storage space of 2byte together with flag infor-
mation of ‘01°.

(a) of FIG. 10 illustrates a binary structure regarding origi-
nal coordinate data of each of particular points, and (b) of
FIG. 10 illustrates a binary structure regarding final coordi-
nate data converted through the above-described procedure.

Comparing (a) of FIG. 10 with (b) of FIG. 10, total 32byte
is required before compression so as to store coordinate data
of each of the particular points. However, only 18byte is
required after compression. In FIG. 10, actual data of the
particular points are indicated by decimal numbers for con-
veniences, and only flag information are indicated by binary
numbers.
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The apparatus for compressing the spatial data may per-
form Operations S1 through S5 on all coordinate data and
then may perform Operations S7 through S13 on each of
resultant data obtained by performing Operations S1 through
S5 or may perform Operations S1 through S13 on each coor-
dinate data once.

Hereinafter, an operation of controlling an apparatus for
restoring the compressed spatial data will be described with
reference to FIG. 11.

The operation of controlling the apparatus for restoring the
compressed spatial data is performed in an opposite order to
that of the operation of controlling the apparatus for com-
pressing the spatial data.

First, the apparatus for restoring the compressed spatial
data determines a position in which flag information is stored
in each compression storage space (Operation S21).

For example, the apparatus for restoring the compressed
spatial data may determine first 2bit of the compression stor-
age space as the position in which flag information is stored.

Subsequently, the apparatus for restoring the compressed
spatial data determines the size of a data storage region of the
compression storage space allocated to the coordinate data by
reading the flag information (Operation S23). For example,
the apparatus for restoring the compressed spatial data of
FIG. 10 may read first 2bit ‘11’ and may determine the size of
the data storage region that means a space in which the coor-
dinate data is stored, as 30bit.

After determining the size of the data storage region, the
apparatus for restoring the compressed spatial data restores
the coordinate data by reading data having the determined
size of the data storage region (Operation S25).

For example, the apparatus for restoring the compressed
spatial data of FIG. 10 reads data stored in a 30bit region
placed after the size of the flag storage region, i.e., 2bit, and
temporarily stores the data in a predetermined unit storage
space (a storage space of 4byte in the present embodiment).

This procedure may be repeatedly performed on all coor-
dinate data, and a table shown in (b) of FIG. 9 may be gener-
ated as a result of performing this procedure.

Subsequently, the apparatus for restoring the compressed
spatial data performs a function of selecting reference data
from a plurality of aligned spatial data (Operation S27) and of
changing coordinate data of the next order based on a value
obtained by adding the selected reference data and coordinate
data of the next order (Operation S29).

For example, the apparatus for restoring the compressed
spatial data may select (18000000, 18000000) that is data of
the point A of (b) of FIG. 9 as reference data and then may
change a value obtained by adding the selected reference data
and coordinate data of the point B of the next order as new
coordinate data of the point B. Thus, the coordinate data of the
point B may be (18000020, 18000030), as illustrated in (a) of
FIG. 9.

Next, the apparatus for restoring the compressed spatial
data may select the restored coordinate data of the point B as
the reference data and then may change a value obtained by
adding the selected reference data and coordinate data of the
point C of the next order as new coordinate data of the point
C. Thus, the new coordinate data of the point C may be
(17992020, 17992030), as illustrated in (a) of FIG. 9.

Last, the apparatus for restoring the compressed spatial
data may select the restored coordinate data of the point C as
the reference data and then may change a value obtained by
adding the selected reference data and coordinate data of the
point D of the next order as new coordinate data of the point
D. Thus, the new coordinate data of the point C may be
(17992120, 17992100), as illustrated in (a) of FIG. 9.
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Thus, the finally-converted coordinate data may be
expressed in a binary structure, as illustrated in (a) of FIG. 10.

In this way, a storage space is reduced using the relation-
ship between the points that constitute the spatial data, and the
storage space is abbreviated by analyzing the actual size of
the coordinate data so that the entire size of the coordinate
data can be reduced.

FIG. 12 is an image of a map including a plurality of
elements, and FIGS. 13A through 13C show the result of
compressing coordinate data of each of the plurality of ele-
ments of FIG. 12.

Referring to FIG. 13 A, original data of 159 bytes may be
converted into abbreviated data of 102 bytes, and referring to
FIG. 13B, original data of 269 bytes may be converted into
abbreviated data of 166 bytes, and referring to FIG. 13C,
original data of 179 bytes may be converted into abbreviated
data of 118 bytes.

In this way, the effect of reducing the size of the spatial data
by about 34 to 40% can be achieved. This causes resources to
be effectively utilized in a mobile terminal environment so
that good GIS services can be provided.

Also, since the entire amount of the spatial data is reduced
due to compression, a time required to restore the compressed
spatial data and to load the restored spatial data into an appli-
cation service system is provided at the same level as an
existing time so that a problem of lowering of performance
caused by compression does not occur.

Meanwhile, the procedure for performing each of the
above-described embodiments may be performed by a pro-
gram stored in a predetermined recording medium, for
example, a computer-readable recording medium.

INDUSTRIAL APPLICABILITY

As described above, according to one or more of the above-
described embodiments of the present invention, the entire
size of spatial data required to provide geographic informa-
tion system (GIS) services can be effectively reduced. This
causes insufficient resources in a mobile environment to be
effectively utilized so that good GIS services can be provided.

Also, since the entire amount of the spatial data is reduced
due to compression, a time required to load compressed data
into an application service system is reduced so that the time
is offset with a time required to restore the compressed data
and a problem of the entire time delay using the spatial data
does not occur.

While the present invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and details may be made
therein without departing from the spirit and scope of the
present invention as defined by the following claims.

The invention claimed is:

1. A method of compressing spatial data comprising:

(a) determining the size of actual data of the spatial data
stored in a unit storage space having a predetermined
size;

(b) selecting the size of a compression storage space in
which the spatial data is to be compressed and to be
stored, in consideration of the determined size of the
actual data of the spatial data;

(c) generating flag information considering the size of the
actual data of the spatial data; and

(d) storing the generated flag information in a predeter-
mined region of the compression storage space having

10

the selected size and storing the actual data of the spatial
data in the other regions of the compression storage
space.

2. The method of claim 1, wherein the flag information is

5 stored in a first region having a predetermined size of the

compression storage space.

3. The method of claim 1, further comprising, before (a):

(al) selecting one spatial data from a plurality of aligned
spatial data as reference data;

(a2) changing spatial data of a next order in consideration
of a relative position between the reference data and
spatial data of the next order; and

(a3) storing the changed spatial data in a unit storage space
having a predetermined size.

4. The method of claim 3, further comprising, after (a3),
sequentially reselecting reference data from the plurality of
aligned spatial data,

wherein (a2) to (a3) are repeatedly performed whenever
the reference data is reselected.

5. The method of claim 1, wherein the flag information is
placed in a first region having a predetermined size of the
compression storage space.

6. A method of restoring compressed spatial data compris-
ing:

(a) determining a position of a compression storage space

in which flag information is stored;

(b) determining the size of a data storage region of the
compression storage space allocated to the spatial data
by reading the flag information in the position deter-
mined in (a); and

(c) restoring the spatial data by reading data having the size
of the data storage region determined in (b) and by
storing the read data in a unit storage space having a
predetermined size.

7. The method of claim 6, further comprising:

selecting reference data from a plurality of spatial data
respectively aligned in a unit storage space having a
predetermined size; and

changing the spatial data of a next order based on a value
obtained by adding the selected reference data and the
spatial data of the next order.

8. An apparatus for compressing spatial data comprising:

a determination unit determining the size of actual data of
the spatial data stored in a unit storage space having a
predetermined size;

a flag generation unit generating flag information consid-
ering the size of the actual data of the spatial data deter-
mined by the determination unit;

a size selection unit selecting the size of a compression
storage space in which the spatial data is to be com-
pressed and to be stored, in consideration of the deter-
mined size of the actual data of the spatial data; and

a compression storing unit storing the generated flag infor-
mation in a predetermined region of the compression
storage space having the selected size and storing the
actual data of the spatial data in the other regions of the
compression storage space.

9. The apparatus of claim 8, wherein the flag information is
stored in a first region having a predetermined size of the
60 compression storage space.

10. The apparatus of claim 8, further comprising:

a reference selection unit selecting one spatial data from a
plurality of aligned spatial data as reference data;

a data changing unit changing spatial data of a next order in
consideration of a relative position between the refer-
ence data selected by the reference selection unit and
spatial data of the next order; and
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a fixed-size storing unit storing the spatial data changed by
the data changing unit in a unit storage space having a
predetermined size.

11. The apparatus of claim 10, wherein the reference selec-
tion unit further comprises performing sequentially reselect-
ing reference data from the plurality of aligned spatial data,

wherein the data changing unit and the fixed-size storing
unit are repeatedly performed whenever the reference
data is reselected.

12. An apparatus for restoring compressed spatial data
comprising:

a flag determination unit determining a position of a com-
pression storage space in which flag information is
stored;

a size determination unit determining the size of a data
storage region of the compression storage space allo-
cated to the spatial data by reading the flag information
in the position determined by the flag determination
unit; and
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a data restoring unit restoring the spatial data by reading
data having the size of the data storage region deter-
mined by the size determination unit and by storing the
read data in a unit storage space having a predetermined
size.

13. The apparatus of claim 12, wherein the flag information
is placed in a first region having a predetermined size of the
compression storage space.

14. The apparatus of claim 12, further comprising:

a reference selection unit selecting reference data from a
plurality of spatial data respectively aligned in a unit
storage space having a predetermined size; and

a data changing unit changing the spatial data of a next
order based on a value obtained by adding the selected
reference data and the spatial data of the next order.
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